The binding of caldesmon to actin and its effect on the ATPase activity of soluble myosin subfragments in the presence and absence of tropomyosin.
The binding of 125I- and 14C-caldesmon to actin and actin-tropomyosin was studied using a cosedimentation technique and was analyzed by the method of McGhee and von Hippel [1974) J. Mol. Biol. 86, 469-489) for the binding of large ligands to a homogeneous lattice. The binding was adequately described by a single class of binding sites with a stoichiometry between 1:7 and 1:10. The binding exhibited a small degree of positive cooperativity (omega = 5-6) which was the same in the presence and absence of tropomyosin. The association constant for the binding of caldesmon to an isolated binding site was enhanced, from about 6 X 10(5) to about 1.4 X 10(6) M-1, by the presence of smooth muscle tropomyosin. Caldesmon inhibited the actin-activated ATPase activity of skeletal myosin subfragment 1 in both the absence and presence of tropomyosin. Maximum inhibition of ATPase activity occurred when one caldesmon molecule bound to seven actin monomers. A greater degree of inhibition was observed in the presence of tropomyosin than in the absence. This greater inhibition cannot be explained totally by the increased strength of binding of caldesmon to actin in the presence of tropomyosin. Finally, Ca2+-calmodulin completely reversed the binding of caldesmon to actin.